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lonization and Diffusion Coefficients in CHs Gas by Simulation
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Abstract - This paper describes the information for quantitative simulation of weakly ionized plasma. We must grasp the
meaning of the plasma state condition to utilize engineering application and to understand materials of plasma state. Using
quantitative simulations of weakly ionized plasma, we can analyze gas characteristic. In this paper, the electron Ionization
and diffusion Coefficients in CH; has been analysed over the E/N range 0.1~300[Td], at the 300[°K] by the two term
approximation Boltzmann equation method and Monte Carlo Simulation. Boltzmann equation method has also been used to
predict swarm parameter using the same cross sections as input. The behavior of electron has been calculated to give
swarm parameter for the electron energy distribution function has been analysed in CHy at E/N=10, 100 for a case of the
equilibrium region in the mean energy. A set of electron collision cross section has been assembled and used in Monte
Carlo simulation to predict values of swarm parameters. The result of Boltzmann equation and Monte Carlo Simulation has
been compared with experimental data by Ohmori, Lucas and Carter. The swarm parameter from the swarm study are
expected to sever as a critical test of current theories of low energy scattering by atoms and molecules.
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Fig. 1 Flowchart of Boltzmann equation simulation
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Fig. 4 Longitudinal diffusion coefficients in CH4 gas

].
FAFE AAAF@N) 2 AR FEE(T )9 FFo
2 A FH Felsk AA ek B el
Pgeel W RIS e Aoz Y

a9 5v FUE dAeE veEhldv 0] Sl

319



HM71es =2 63PH 43 20144 128

5 E/N @ 15[TdlF-Zol A wkullstel E/N ¢ 20[Td]F-<

ol A ul ¥ et
10% | e E
-~ R Y
-} - l."’l'l-l-—l-
o
K l/
7] /
g CH, (PT&TOF)
5 102% —m—Present =
=
=z
1021 1 1 1
0.1 1 10 100
E/N(Td)

a8 5 CHtASoIA alwter =i =

Fig. 5 Transverse diffusion coefficients in CH. gas
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